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© An aromatic polycarbonate copolymer is useful for a substrate of an opticaJ disk and is composed of 1 to 99 
mole percent of the unit of 2,2-bis(4-hydroxy-3-tertiary-butyl-phenyl)propane i 99 to 1 mole percent of the unit of 
a comonomer selected from the group consisting of 

(1 ) 2,2-bis(4-hydroxyphenyl)propane, 

(2) 4,4'-dihydroxy-2,2,2-triphenylethane t 

(3) 2,2-bis(4-hydroxy-3-methylphenyl)-propane, 

(4) 1 .1'45is{4-hydroxyphenyl)-p-diisopropylben2ene. 

(5) 1 .1 -bis(4-hydroxyphenyl)-m-diisopropyl-benzene, 

(6) 2,2-bis(4-hydroxyphenyl)butane, 

(7) 2 t 2-bis(4-hydroxyphenyl)-4-methylpentane f 

(8) 2^-bis(4-hydroxyphenyl)octane, 

(9) 1,1-bls(4-hydroxyphenyl)cyclohexane and 

(10) 2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane and a carbonate group located between the two 

units. 
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Polycarbonate Copolymer and Optical DIsK 

The present invention relates to a polycarbonate copolymer usable in an optical information recording 
disk in which signals are recorded by means of a laser beam or recorded signals are read by utilizing the 
reflecting or transmission of the laser beam. 

5 

[Prior Art] 

A quite high recording density can be provided by an information recording/reproduction system of 
DRAW type or Erasable-DRAW-type in which a spot laser beam is applied to a disk to record signals on the 

w disk of means of minute pits or the signals thus recorded by means of such pits are read by detecting the 
quantity of reflected or transmitted laser beam. Particularly in the system of Erasable-DRAW type, the 
record can be erased or written and images and sounds reproduced therefrom are excellent Thus, it is 
expected to employ the system of Erasable-DRAW type broadly in the recording of images and sounds or 
reproduction of them and in the recording/reproduction of a large quantity of information. The disk used in 

75 the recording/reproduction system must be not only transparent so as to transmit the laser beam through 
the disk body but also optically uniform so as to minimize an error in the readout. When the laser beam is 
transmitted through the disk body, double refraction occurs due to mainly a thermal stress caused in the 
cooling and flowing steps of a resin in the molding to form the disk body, molecular orientation and residual 
stress caused by a change in volume around a glass transition point A high optical ununiformity due to the 

20 double refraction is a fatal defect of optical disks. 

The double refraction of the disk occurring due to mainly the thermal stress caused in the cooling and 
flowing steps of a resin in the molding to form the disk body, molecular orientation and residual stress can 
be reduced considerably by selecting the molding conditions suitably. However, it still depends greatly on 
the intrinsic double refraction, i.e. photoelasticity constant of the molded resin ger se. 

25 The double refraction can be represented as the product of the photoelasticity constant and residual 
stress according to the following formula (1): 

ni -ri2 — C (ai -02) (1) 
wherein: 

ni-r»2 represents a double refraction. 
30 91 -92 represents a residual stress, and 

C represents a photoelasticity constant 

It is apparent that the double refraction of the obtained disk can be reduced by reducing the 

photoelasticicity constant in the above formula (1) even when the molding conditions are unchanged. The 

inventors have found that a resin having a low photoelasticity constant can be obtained without impairing 
35 the mechanical properties thereof by copolymerizing 2^-bis(4-hydroxy-3-tBrtiary-butyl-phenyl)propane with 

a specific comonomer through a carbonate linkage. The present invention has been completed on the basis 

of this finding. 

The invention provides an aromatic polycarbonate copolymer composed of 1 to 99 mole percent of the 
unit of 2.2-bis(4-hydroxy-3-tertiary-butyl-phenyl)propane, 99 to 1 mole percent of the unit of a comonomer 
40 selected from the group consisting of 

(1) 2.2-bis(4-hydroxyphenyl)propane, 

(2) 4 t 4 , -dihydroxy-2^^-triphenylethane. 

(3) 2.2-bis(4-hydroxy-3-methylphenyl)-propane i 

45 (4) 1,1 -bis(4-hydroxyphenyl)-p-diisopropylbenzene, 

(5) 1 ,1 -bist^hydroxyphenylj-m-diisopropyhbenzene, 

(6) 2.2-bis(4-hydroxyphenyl)butane, 

(7) 2.2-bis(4-hydroxyphenyl)-4-methylpentane, 

(8) 2,2-bis(4-hydroxyphenyl)octane, 

50 (9) 1,1-bis(4-hydroxyphenyl)cyclohexane and 

(10) 2 t 2-bis(3.5-dimethyl-4-hydroxyphenyl)propane and a carbonate group located between the two 

units. 

Hie aromatic polycarbonate copolymer of the invention can be obtained from the first monomer and the 
comonomer by a carbonate linkage between them. 

rt is preferred that the comonomer is selected from the group consisting of (1), (2), (3). (4) and (5); the 

2 



0 274 092 



copolymer is composed of 5 to 95 mole percent of the unit of ^a-bist^hydroxy-a-tertiary-butylphenyl)- 
propane, 95 to 5 mole percent of the unit of a comonomer selected from the group consisting of (1), (2). (4), 
(5) and (9) and a carbonate group located between the two units; and the copolymer is composed of 3 to 97 
mole percent of the unit of 2 f 2-bis(4-hydroxy-3-tertiary-butyl-phenyl)propane, 97 to 3 mole percent of the 
5 unit of a comonomer selected from the group consisting of (6), (7), (8) and (10) and a carbonate group 
located between the two units. 

The invention further provides an optical disk which comprises a substrate of the copolymer as defined 
above and a recording layer coated thereon. 

It is preferred that the copolymer to use for the substrate has a viscosity-average molecular weight of 
70 13,000 to 50,000. 

The first monomer has the formula (I): 



The comonomers have the formulae (I1 1 to 10): 
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The copolymer of the invention has the above defined proportions of the two constituent monomers. If 
the monomer (I) amounts to less than 5 mole percent, the copolymer gets to have almost the same 
photoelasticity constant as the homopolycarbonate of the monomer (II). If it amounts to more than 95 mole 
percent, the copolymer gets to have much lower glass transition point than the homopolycarbonate of the 
monomer (II)- 

The copolymer of the present invention has a viscosity-average molecular weight of preferably 1 ,000 to 
100,000 and more preferably 13,000 to 50,000. When this value is less than 1,000, the produced moldings 
are brittle and, on the contrary, when it exceeds 100,000, the fluidity is lowered to reduce the moldaWlity 
thereof. Thus, the resin having a viscosity-average molecular weight of less than 1,000 or higher than 
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100,000 is unsuitable for use as the starting material for the optical disks. 

The polycarbonate copolymer of the invention may further comprise a third monomer unit in addition to 
the above shown essential two monomer units. It may be any compound capable of being bonded through 
the carbonate linkage. The amount (weight ratio) of the third component is not limited so far as it does not 
5 impair the physical properties of the product. 

The polycarbonate copolymer of the present invention can be prepared by the two following processes: 

(1) transesterification process: 

10 

The two monomers are reacted with each other in the presence of diphenyl carbonate in an amount 
slightly larger than its stoichiometric amount and an ordinary carbonation catalyst at a temperature of about 
160 to 180°C under atmospheric pressure for about 30 min while an inert gas is introduced thereinto. Then, 
the pressure is reduced gradually over 2 h to finally 10 Torr at about 180 to 220°C to complete the 

15 precondensation reaction at 220°C. Then the reaction is continued at 270°C under 10 Torr for 30 min and 
then at 270°C under 5 Torr for 20 min. Thereafter the postcondensation reaction is conducted at 270°C 
under a reduced pressure of lower than 0.5 Torr, preferably 0.3 to 0.1 Torr, for 1.5 to 2.0 h. 

Suitable carbonation catalysts used for forming the carbonate linkage include alkali metal and alkaline 
earth metal catalysts such as lithium, potassium, sodium, calcium and tin catalysts. Examples of them 

20 include lithium hydroxide, lithium carbonate, potassium borohydride, potassium hydrogenphosphate, sodium 
hydroxide, sodium borohydride, calcium hydride, dibutyttin oxide and stannous oxide. Among them, the 
potassium catalysts are preferred. 



25 (2) Phosgene process: 

A three-necked flask is provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. A 
mixture of the two monomers is dissolved in a solvent such as pyridine or dichloromethane and gaseous 
phosgene is introduced thereinto under vigorous stirring. This operation is conducted in a powerful draft 

30 chamber, since phosgene is virulent A unit for decomposing excess phosgene into nonpoisonous com- 
pounds with a 10% aqueous sodium hydroxide solution is provided at an end of the outlet tube. Phosgene 
is introduced from a bomb into the flask through an empty gas washing bottle, a gas washing bottie 
containing paraffin (to count the number of bubbles) and an empty gas washing bottie sequentially. The gas 
inlet tube is inserted into the flask and placed above the stirrer and the end thereof is widened like a funnel 

35 so that it would not be clogged by the formed pyridine salt. 

As the gas is introduced into the flask, pyridine hydrochloride is precipitated and the reaction mixture 
becomes turbid. The reaction mixture is cooled with water to keep the reaction temperature below 30°C. As 
the condensation reaction proceeds, the reaction mixture becomes viscous. Phosgene is introduced 
thereinto until yellow color of phosgene/hydrogen chloride complex no more disappears. After completion of 

40 the reaction, methanol is added to precipitate the polymer, which is filtered and dried. The polycarbonate 
thus formed, being soluble in methylene chloride, pyridine, chloroform, tetrahydrofuran or the like, is 
dissolved therein and reprecipitated from methanol to purify the same. 

The aromatic polycarbonate of the invention is useful as a starting material for an optical disk to record 
information with. The disk according to the invention includes the direct read after write type (DRAW) and 

45 the erasable direct read after write type (Erasable DRAW) and serves to record signals with a laser beam 
and read recorded signals with reflection or transmission of a laser beam. 

From the practical point of view, the polycarbonate is used as a supporting substrate for a recording 
layer. A disk of it is covered with a recording layer such as evaporated metals to form a recording medium. 
Two recording disks obtained this way are assembled into one body, for example by bonding with an 

so adhesive or melting and bonding with the ultrasonic waves, through a spacer so that the two recording 
surfaces may be faced to each other. The recording layer may be further covered with a protective layer. 

The polycarbonate copolymer of the present invention having a low photoelasticity constant can be 
used as a starting material for optical information recording disks wherein signals are recorded by a laser 
beam or recorded signals are read by utilizing the reflection or transmission of the laser beam. 

55 
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Brief Description of the attached Drawings 

They show IR spectra and NMR spectra of the copolymers obtained in the examples, IR spectra odd- 
numbered, NMR spectra even-numbered, 
s Figs 1 and 2 show those of Example 1 , 

3 and 4, show those of Example 3, 

5 and 6, show those of Example 5, 

7 and 8, show those of Example 7, 

9 and 10, show those of Example 9, 
io 1 1 and 1 2, show those of Examplel 1 , 

13 and 14, show those of Example 13, 

15 and 16, show those of Example 15. 

17 and 18, show those of Example 17, 

19 and 20, show those of Example 19. 
15 21 and 22, show those of Example 21, 

23 and 24, show those of Example 23, 

25 and 26, show those of Example 25, 

27 and 28, show those of Example 27, and 

29 and 30, show those of Example 29. 

20 

[Examples] 

The following examples will further illustrate the present invention, which by no means limit the 
25 invention. 

In the examples, parts and percentages are given by weight 



Example 1 

30 

247 parts (90 molar %) of 2.2-bis(4-nydroxyphenyl)propane, 41 parts (10 molar %) of 2,2-bis(4-hydroxy- 
3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three-necked flask. 
After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a silicone bath 
while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation catalyst) in 

35 phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the total amount 
of the bisphenol fed. After aging under stirring at 160*C in a nitrogen atmosphere for 30 min, the pressure 
was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further the pressure 
was reduced to 50 Torr at that temperature and the reaction was continued for additional 30 min. The 
temperature was elevated slowly to 220°C and the reaction was conducted for 60 min to distill phenol in an 

40 amount of 80% based on a theoretical amount Then the pressure was reduced to 10 Torr at that 
temperature and the reaction was conducted for 30 min. The temperature was elevated slowly to 270°C and 
the reaction was conducted for 30 min. Further the pressure was reduced to 5 Torr at that temperature and 
the reaction was conducted for 30 min. The precondensation was thus completed and a nearly theoretical 
amount of phenol was distilled until this step. Thereafter the postcondensation reaction was conducted at 

45 that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was taken out and cooled in a nitrogen 
atmosphere and its solution viscosity was determined using dichloromethane as the solvent at 20*C. The 
viscosity-average molecular weight M v calculated from the solution viscosity was 23,000. In its IR 
spectrum, a characteristic absorption of a carbonate bond was observed at 1750 to 1800 cm 1 Rg. 1). In its 
1 H-NMR spectrum, absorptions of hydrogen in the methyl group of a tert-butyl group at 1.34 and 1.38 ppm, 

so hydrogen in the methyl group of propane at 1.68 ppm and a phenyl group at 7.03 to 7.37 ppm were * 
observed (Fig. 2). From the results of the determination with DSC (differential scanning calorimeter; Perkin- 
Elmer 2C), it was found that the glass transition point Tg was 143°C. The photoelasticity constant C was 60 
Brewsters (10 12 m 2 /N). From the integrated value of the NMR chart, it was confirmed that the polymer was - 
a polycarbonate copolymer comprising 2,2-bis(4-hydroxyphenyl)propane and 2,2-bis(4-hydroxy-3-tert-butyl- 

55 phenyl)propane in a ratio of 9:1 . 

The devices used in the measurement were an IR spectrometer (IR-810; a product of Nippon Bunkd 
Co.), a 'H-NMR device JNP-GX-270; (a product of JEOL, Ltd.) and a DSC [(differential scanning calorimeter 
(Perkin-Emer 2C)]. The photoelasticity constant was determined with a device made by the present 
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inventors. The photoelasticity constant was determined by applying various tensile stresses to test pieces 
(50 mm x 10 mm x 1 mm) lengthwise, measuring the double refraction, putting the value in the above- 
mentioned formula (1) and determining the photoelasticity constant from the gradient. The photoelasticity 
constant of 2.2-bis(4-hydroxyphenyl)propane polycarbonate was 82 Brewsters (10 « m 2 ^). 



Example 2 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 247 
parts (90 molar %) of 2,2-bis(4~hydroxyphenyl)propane and 41 parts (10 molar %) of 2,2-bis(4~hydroxy-3- 
tert-butylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dichloromethane 
was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under vigorous 
stirnng. Phosgene was introduced from a bomb into the flask through an empty gas washing bottle a gas 
washing bottle containing water and an empty gas washing bottle sequentially. The reaction temperature 
was kept below 25*C with water during the introduction of gaseous phosgene. As the condensation reaction 
proceeded, the solution became viscous. Phosgene was introduced thereinto until yellow color of 
phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, the reaction 
solution was poured into methanol, the mixture was filtered and the filtration residue was washed with water 
This procedure was repeated. The polycarbonate thus formed in the form of a solution in dichloromethane 
was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 35.000. From the fact that the results similar to those obtained in Example 1 were 
obtained by the instrumental analysis conducted in the same manner as in Example 1, the formed polymer 
was identified with a polycarbonate copolymer comprising 2,2-bis-(4-hydroxyphenyl)propane and 2,2-bis<4- 
hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1. 



Example 3 

137 parts (50 molar %) of 2,2-bis-(4-hydroxyphenyl)propane. 204 parts (50 molar %) of 2^-bis-(4- 
hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three-necked 
flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160"C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 molar % based on the 
total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further" 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
mm. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80% based on a theoretical amount Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270 °C and the reaction was conducted for 30 min. Further the pressure was reduced to 
5 Torr at that temperature and the reaction was conducted for 30 min. The procondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 
loromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 24.000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1740 to 1810 cm ' (Fig. 3). In its 'H-NMR spectrum, absorptions of hydrogen in the methyl 
group of a tert-butyl group at 1.34 ppm and 1.38 ppm. hydrogen in the methyl group of propane at 1 68 
ppm and a phenyl group at 7.01 to 7.32 ppm were observed (Fig. 4). From the results of the determination 
with DSC, it was found that the glass transition point Tg was 132°C. The photoelasticity constant C was 47 
Brewsters (10 12 m2/N). From the integrated value of the NMR chart, it was confirmed that the polymer was 
a polycarbonate copolymer comprising 2,2-bis(4-hydroxyphenyl)propane and 2^-bis(4-hydroxy-3-tert-butyl- 
phenyl)propane in a ratio of 1 :1 . 
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Example 4 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 137 
parts (50 molar %) of 2,2-bis(4-hydroxyphenyl)propane and 204 parts (50 molar %) of 2,2-bis(4-hydroxy-3- 

5 tert-butylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dichloromethane 
was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under vigorous 
stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing bottle, a gas 
washing bottle containing water and an empty gas washing bottle sequentially. The reaction temperature 
was kept below 25 °C with water during the introduction of gaseous phosgene. As the condensation reaction 

io proceeded, the solution became viscous. Phosgene was introduced thereinto until yellow color of 
phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, the reaction 
solution was poured into methanol, the mixture was filtered and the filtration residue was washed with water. 
This procedure was repeated. The polycarbonate thus formed in the form of a solution in dichloromethane 
was reprecipitated from methanol to purify the same. 

is After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight M* v calculated from the 
solution viscosity was 26,000. From the fact that the results similar to those obtained in Example 3 were 
obtained by the instrumental analysis conducted in the same manner as in Example 3, the formed polymer 
was identified with a polycarbonate copolymer comprising 2,2-bis(4-hydroxyphenyl)propane and 2,2-bis(4- 

20 hydroxy-3-tert-butylphenyl)propane in a ratio of 1 :1 . 



Example 5 

25 41 parts (15 molar %) of 2,2-bis(4-hydroxyphenyl)propane, 347 parts (85 molar %) of 2,2-bis(4-hydroxy- 
3-tert-butylphenyl)prqpane and 264 parts of diphenyl carbonate were placed in a 3-1 three-necked flask. 
After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a silicone bath 
while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation catalyst) in 
phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the total amount 

30 of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, the pressure 
was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further the pressure 
was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 min. The 
temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The amount of 
phenol distilled until this step was 80% based on a theoretical amount. Then the pressure was reduced to 

35 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was elevated 
slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 5 Torr at 
that temperature and the reaction was conducted for 30 min. The precondensation was thus completed and 
a nearly theoretical amount of phenol was distilled until this step. Thereafter the postcondensation reaction 
was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was taken out and 

40 cooledin a nitrogen atmosphere and its solution viscosity ^was determined using dichloromethane as the 
solvent at 20°C. The viscosity-average molecular weight M v calculated from the solution viscosity was 
16,000. In its IR spectrum, a characteristic absorption of a carbonate bond was observed at 1730 to 1810 
cm 1 (Fig. 5). In its 'H-NMR spectrum, absorptions of hydrogen in the methyl group of a tert-butyl group at 
1.34vand 1.38 ppm, hydrogen in the methyl group of propane at 1.68 ppm and phenyl group at 7.02 to 7.28 

45 were observed (Fig. 6). From the results of the determination with DSC, it was found that the glass transition 
point Tg was 123°C. The photoelasticity constant C was 32 Brewsters (10 12 m2/N). From the integrated 
value of the NMR chart, it was confirmed that the polymer was a polycarbonate copolymer comprising 2,2- 
bis(4-hydroxyphenyl)propane and 2,2-bis-(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 

Example 6 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 41 , 
parts (15 molar %) of 2,2-bis(4-hydroxyphenyl)propane and 347 parts (85 molar %) of 2,2-bis(4-hydroxy-3- 
55 tert-butylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dichloromethane 
was added to the solution thus prepared. Ganeous phosgene was introduced thereinto under vigorous 
stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing bottie, a gas 
washing bottle containing water and an empty gas washing bottle sequentially. The reaction temperature 
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was kept below 25«C with water dunng the introduction of gaseous phosgene. As the condensation reaction 
proceeded the solution became viscous. Phosgene was introduced thereinto until yellow color of 
phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, the reaction 
solution was poured into methanol, the mixture was filtered and the filtration residue was washed with water 
Th.s procedure was repeated. The polycarbonate thus formed in the form of a solution in dichloromethane 
was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20»C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 20.000. From the fact that the results similar to those obtained in Example 5 were 
obtained by the instrumental analysis conducted in the same manner as in Example 5, the formed polymer 
was .dentified with a polycarbonate copolymer comprising 2,2-bis(4-hydroxyphenyl)propane and 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 



Example 7 

314 parts (90 molar %) of 4,4'-dihydroxy-2.2.2-triphenylethane, 41 parts (10 molar %) of 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three-necked 
flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160'C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the Wsphenol fed. After aging under stirring at 160-C in a nitrogen atmosphere for 30 min 
toe pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 30 
min. The temperature was elevated slowly to 220 °C and the reaction was conducted for 60 min to distill 
phenol in an amount of 80% based on a theoretical amount Then the pressure was reduced to 10 Torr at 
that temperature and the reaction was conducted for 30 min. The temperature was elevated slowly to 270«C 
and the reaction was conducted for 30 min. Further the pressure was reduced to 5 Torr at that temperature 
and the reaction was conducted for 30 min. The precondensation was thus completed and a nearly 
theoretical amount of phenol was distilled until this step. Thereafter the postcondensation reaction was 
conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was taken out and 
cooled in a nitrogen atmosphere and its solution viscosit was determined using dichloromethane as the 
solvent at 20'C. The viscosity-average molecular weight M v calculated from the solution viscosity was 
15,400. In its IR spectrum, a characteristic absorption of a carbonate bond was observed at 1740 to 1820 
cm (Fig. 7). In its 'HHNMR spectrum, absorptions of hydrogen in the methyl group of a tert-butyl group at 
1.36 ppm. hydrogen in the methyl group of propane of 2^-bis(4-hydroxy-3-tert-butylpnenyl)propane at 1 7 
ppm hydrogen m the methyl group of 4.4'-dihydroxy-2.2^-triphenylethane at 22 ppm and phenyl group at 
6.9 to 7.4 ppm were observed (Fig. 8). From the results of the determination with DSC (differential scannino 
calonmeter; Perkin-Elmer 2C). it was found that the glass transition point Tg was 169«C. The photoelasticfty 
constant C was 51 Brewsters (10 « m*/N). From the integrated value of the NMR chart, it was confirmed 
toat the polymer was a polycarbonate copolymer comprising 4.4*-dihydroxy-2.2.2-tfphenylethane and 22- 
bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1. 

The devices used in the measurement were an IR spectrometer (IR-810; a product of Nippon Bunkd 
Co.) a 'H-NMR device (JNM-MH-100: a product of JEOL, Ltd.) and a DSC [differentia] scanning calorimeter 
(Perkin-Elmer 2C)]. The photoelasticfty constant was determined with a device made by the present 
inventors. The photoelasticfty constant was determined by applying various tensile stresses to test pieces 
(50 mm 10 mm * 1 mm) lengthwise, measuring the double refraction, putting the value in the above- 
mentioned formula (1) and determining the photoelasticfty constant from the gradient The photoelasticfty 
constant of 2,2-bis(4-hydroxyphenyl)pr©pane polycarbonate was 82 Brewsters (10 12 m^/N). 



Example 8 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube 314 
parts (90 molar %) of 4.4'-dihydroxy-2.2,2-triphenylethane and 41 parts (10 molar %) of 2,2-bis(4-hydroxy-3- 
tert-birtylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dichloromethane 
was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under vigorous 
stimng. Phosgene was introduced from a bomb into the flask through an empty gas washing bottle, a gas 



10 



0 274 092 



washing bottle containing water and an empty gas washing bottle sequentially. The reaction temperature 
was kept below 25°C with water during the introduction of gaseous phosgene. As the condensation reaction 
proceeded, the solution became viscous. Phosgene was introduced thereinto until yellow color of 
phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, methanol was 
poured into the reaction solution, the mixture was filtered and the filtration residue was washed with water. 
This procedure was repeated. The polycarbonate thus formed in the form of a solution in dichloromethane 
was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 35.000. From the fact that the results similar to those obtained in Example 7 were 
obtained by the instrumental analysis conducted in the same manner as in Example 7, the formed polymer 
was identified with a polycarbonate copolymer comprising 4.4'-dihydroxy-2,2,2-triphenylethane and 2,2-bis- 
(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1 . 



Example 9 

174 parts (50 molar %) of 4,4'-dihydroxy-2^,2-triphenylethane, 204 parts (50 molar %) of 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-t three-necked 
flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, 
the pressure was reduced to 100 Ton* at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
min. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80% based on a theoretical amount Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 
5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that, temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 
loromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 16.000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1730 to 1810 cm 1 (Fig. 9). In its 'H-NMR spectrum, absorptions of hydrogen in the methyl 
group of a tert-butyl group at 1.36 ppm, hydrogen in the methyl group of propane of 2,2-bis(4-hydroxy-3- 
tert-butylphenyl)propane at 1.7 ppm, hydrogen in the methyl group of 4,4'-dihydroxy-2,2,2-triphenylethane 
at Z2 ppm and a phenyl group at 6.9 to 72 ppm were observed (Fig. 10). From the results of the 
determination with DSC, it was found that the glass transition point Tg was 144°C. The photoelasticity 
constant C was 38 Brewsters (10 12 nvVN). From the integrated value of the NMR chart it was confirmed 
that the polymer was a polycarbonate copolymer comprising 4,4'-dihydroxy-2,2,2-triphenyletnane and 2,2- 
bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 1 :1 . 



Example 10 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 174 
parts (50 molar %) of 4,4'-dihydroxy-2A2-triphenylethane and 204 parts (50 molar %) of 2,2-bis(4-hydroxy- 
3-tert-butylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dichloromethane 
was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under vigorous 
stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing bottle, a gas 
washing bottle containing water and an empty gas washing bottle sequentially. The reaction temperature 
was kept below 25°C with water during the introduction of gaseous phosgene. As the condensation reaction 
proceeded, the solution became viscous. Phosgene was introduced thereinto until yellow color of 
phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, the reaction 
solution was poured into methanol, the mixture was filtered and the filtration residue was washed with water. 
This procedure was repeated. The polycarbonate thus formed in the form of a solution in dichloromethane 
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was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20'C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 25,000. From the fact that the results similar to those obtained in Example 9 were 
obtained by the instrumental analysis conducted in the same manner as in Example 9. the formed polymer 
was identified with a polycarbonate copolymer comprising M'-dihydroxy^^^-triphenylethane and 2,2-bis- 
(4~hydroxy-3-tert-butylphenyl)propane in a ratio of 1 :1 . 



Example 11 

52 parts (15 molar %) of 4.4'-dihydroxy-2,2 ( 2-triphenylethane, 347 parts (85 molar %) of 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three^necked 
flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
mm. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min The 
amount of phenol distilled until this step was 80% based on a theoretical amount. Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270*C and the reaction was conducted for 30 min. Further the pressure was reduced to 
5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 
loromethane as the solvent at 20°C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 14,000. In fts IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1710 to 1810 cm ' (Fig. 11). In its 'H-NMR spectrum, absorptions of hydrogen in the methyl 
group of a tert-butyl group at 1.36 ppm, hydrogen in the methyl group of propane of 2,2-bis(4-hydroxy-3- 
tert-butylphenyl)propane at 1.7 ppm, hydrogen in the methyl group of 4,4'-dihydroxy.2,2.2-triphenylethane 
at 2.2 ppm and a phenyl group at 7.0 to 7.3 ppm were observed (Fig. 12). From the results of the 
determination with DSC, it was found that the glass transition point Tg was 125*C. The photoelasticity 
constant C was 20 Brewsters (10 « m*/N). From the integrated value of the NMR chart, it was confirmed 
that the polymer was a polycarbonate copolymer comprising 4,4'<Khydroxy-2,2,2-triphenylethane and 2,2- 
bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 



Example 12 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 52 
parts (15 molar %) of 4,4'-dihydroxy-2,2,2-triphenylethane and 347 parts (85 molar %) of 2.2-bis(4- 
hydroxy3-tert-butylphenyl)propane were dissolved in a 10% aqueous sodium hydroxide solution. Dich- 
loromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under 
vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C with water during the introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight mv calculated from the 
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solution viscosity was 25.000. From the fact that the results similar to those obtained in Example 11 were 
obtained by the instrumental analysis conducted in the same manner as in Example 11 the formed polymer 
was identified with a polycarbonate copolymer comprising M'-dihydroxy-a^triphenylethane and 2,2-bis- 
(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 

Example 13 

277 parts (90 molar %) of 2.2-bis-(4-hydroxy-3-methylphenyl)propane, 41 parts (10 molar %) of 2,2-bis- 
(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three- 
necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
totaJ amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 30 
mm. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min to distill 
phenol in an amount of 80% based on a theoretical amount. Then the pressure was reduced to 10 Torr at 
that temperature and the reaction was conducted for 30 min. The temperature was elevated slowly to 270°C 
and the reaction was conducted for 30 min. Further the pressure was reduced to 5 Torr at that temperature 
and the reaction was conducted for 30 min. The precondensation was thus completed and a nearly 
theoretical amount of phenol was distilled until this step. Thereafter the postcondensation reaction was 
conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was taken out and 
cooled in a nitrogen atmosphere and its solution viscosity was determined using dichloromethane as the 
solvent at 20*C. The viscosity-average molecular weight M v calculated from the solution viscosity was 
27,000. In its IR spectrum, a characteristic absorption of a carbonate bond was observed at 1750 to 1800 
cm 1 (Fig. 13). In its 'H-NMR spectrum, absorptions due to hydrogen in the methyl group of a tert-butyl 
group at 1.36 ppm, hydrogen in the methyl group of propane at 1.68 ppm and a phenyl group at 7.20 to 
7.36 ppm were observed (Fig. 14). From the results of the determination with a DSC (differential scanning 
calorimeter; Perkin-Bmer 2C), it was found that the glass transition point Tg was 139°C. The photoelasticity 
constant C was 60 Brewsters (10 « mW). From the integrated value of the NMR chart it was confirmed 
that the polymer was a polycarbonate copolymer comprising 2^-bis(4-hydroxy-3-methylphenyl)propane and 
2^-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1. The devices used in the measurement were 
an IR spectrometer (IR-810; a product of Nippon Bunko Co.), a 'H-NMR device (JNM-MH-100; a product of 
35 JEOL, Ltd.) and a DSC [differential scanning calorimeter (Perkin-Bmer 2C)]. The photoelasticity constant 
was determined with a device made by the present inventors. The photoelasticity constant was determined 
by applying various tensile stresses to test pieces (50 mm x 10 mm x 1 mm) lengthwise, measuring the 
double refraction, putting the value in the above-mentioned formula (1) and determining the photo-elasticity 
constant from the gradient. The photo-elasticity constant of 2,2-bis(4-hydroxyphenyl)propane polycarbonate 
40 was 82 Brewsters (10 « m^N). 
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Example 14 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 277 
parts (90 molar %) of 2,2-bis(4-hydroxy-3-methylphenyl)propane and 41 parts (10 molar %) of £2-bis(4- 
hydroxy-3-tert-butylphenyl)propane were dissolved in 10% aqueous sodium hydroxide solution. Dich- 
loromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under 
vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25 °C with water during the Introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. After the purification followed by 
drying, the solution viscosity of the produtf was determined using dichloromethane as the solvent at 20°C. 
The viscosity-average molecular weight M v calculated from the solution viscosity was 31,000. From the 
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fact that the results similar to those obtained in Example 13 were obtained by the instrumental analysis 
conducted in the same manner as in Example 13, the formed polymer was identified with a polycarbonate 
copolymer comprising 2,2-bis-(4-hydroxy-3-methylphenyl)propane and 2,2-bis(4-hydroxy-3-tert-butylphenyl). 
propane in a ratio of 9:1 . 



Example 15 

154 parts (50 molar %) of 2 f 2-bis-(4-hydroxy-3-methylphenyl)propane. 204 parts (50 molar %) of 2,2- 
bis(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three- 
necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min. 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
min. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80% based on a theoretical amount. Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 
5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 
loromethane as the solvent at 20°C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 27.000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1740 to 1810 cm ' (Fig. 15). In its 'H-NMR spectrum, absorption due to hydrogen in the 
methyl group of a tert-butyl group at 1.36 ppm, hydrogen in the methyl group of propane at 1.68 ppm. 
hydrogen in a methyl group at 2.30 ppm and a phenyl group at 7.20 to 7.40 ppm were observed (Rg. 16)' 
From the results of the determination with DSC. it was understood that the glass transition point Tg was 
120°C. The photoelasticity constant C was 40 Brewsters (10 12 m2/N). From the integrated value of the 
NMR chart, it was confirmed that the polymer was a polycarbonate copolymer comprising 2.2-bis(4- 
hydroxy-3-methylphenyl)propane and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 1 :1 . 



Example 16 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 154 
parts (50 molar %) of 2,2-bis(4-hydroxy-3-methylphneyl)propane and 204 parts (50 molar %) of 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane were dissolved in 10% aqueous sodium hydroxide solution. Dich- 
loromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under 
vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C wfth water during the introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was repreciprtated from methanol to purify the same. After the purification followed by 
drying, the solution viscosity of the product was determined using dichloromethane as the solvent at 20**C. 
The viscosity-average molecular weight M v calculated from the solution viscosity was 29.000. From the 
fact that the results similar to those obtained in Example 15 were obtained by the instrumental analysis 
conducted in the same manner as in Example 15, the formed polymer was Identified with a polycarbonate 
copolymer comprising 2^-bis-(4-hydroxy-3-methylphenyl)propane and 2 t 2-bis(4-hydroxy-3-tert-butylpherryl)- 
propane in a ratio of 1:1. 
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Example 17 

46 parts (15 molar %) of 2.2-bis-(4-bydroxy-3-methylphenyl)propane. 347 parts (80 molar %) of 2,2-bis- 
(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed, in a 3-1 three- 

5 necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 

to the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
min. The temperature was elevated slowly to 220 °C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80% based on a theoretical amount. Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 

is 5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that temperature under 0.1 to 0-3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 
loromethane as the solvent at 20°C. The viscosity-average molecular weight mv calculated from the 

20 solution viscosity was 18,000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1740 to 1805 cm 1 (Fig. 17). In its 'H-NMR spectrum, absorption due to hydrogen in the 
methyl group of a tert-butyl group at 1.36 ppm, hydrogen in the methyl group of propane at 1.68 ppm, 
hydrogen in a methyl group at 2.30 ppm and a phenyl group at 7.20 to 7.30 ppm were observed (Fig. 18). 
From the results of the determination with DSC, it was found that the glass transition point Tg was 119°C. 

25 The photoetesticity constant C was 28 Brewsters (10 12 rrrVN). From the integrated value of the NMR chart, 
it was confirmed that the polymer was a polycarbonate copolymer comprising 2,2-bis(4-hydroxy-3-rnethyl- 
phenyl)propane and 2^-bis(4-hydroxy-3«tert4>utylphenyl)propane in a ratio of 3:1 7. 



30 Example 18 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 46 
parts (15 molar %) of 2,2-bis{4-hydroxy-3-methylphenyI)propane and 347 parts (85 molar %) of 2,2-bis(4~ 
hydroxy-3-tert-butylphenyl)propane were dissolved in 10% aqueous sodium hydroxide solution. Dich- 

35 loromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto under 
vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C with water during the introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 

40 yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purity the same. After the purification followed by 
drying, the solution viscosity of the product was determined using dichloromethane as the solvent at 20°C. 

45 The viscosity-average molecular weight Mv calculated from the solution viscosity was 20,000. From the 
fact that the results similar to those obtained in Example 17 were obtained by the instrumental analysis 
conducted in the same manner as in Example 17, the formed polymer was identified with a polycarbonate 
copolymer comprising 2^-bis-(4-hydroxy-3-methylphenyl)propane and 2,2-bis(4-hydroxy-3-tert-butylphenyl)- 
propane in a ratio of 3:17. 

so 

Example 19 

374 parts (90 molar %) of 1,1'-bis(4-hydroxyphenyl)-p-diisopropylbenzene, 41 parts (10 molar %) of 2,2- 
55 bis(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three- 
necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
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total amount of the bisphenol fed. After aging under stirring at 160'C in a nitrogen atmosphere for 30 min 
Je pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 30 
min. The temperature was elevated slowly to 220-C and the reaction was conducted for 60 min to distill 
phenol .n an amount of 80 % based on a theoretical amount Then the pressure was reduced to 10 Torr at 
that temperature and the reaction was conducted for 30 min. The temperature was elevated slowly to 270»C 
and the reaction was conducted for 30 min. Further the pressure was reduced to 5 Torr at that temperature 
and the reaction was conducted for 30 min. The precondensation was thus completed and a nearly 
theoretical amount of phenol was distilled until this step. Thereafter the postcondensation reaction was 
conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was taken out and 
cooled in a nitrogen atmosphere and its solution viscosity was determined using dichloromethane as the 
solvent at 20°C. The viscosity-average molecular weight M v calculated from the solution viscosity was 
24.000. In its IR spectrum, a characteristic absorption of a carbonate bond was observed at 1720 to 1820 
cm i ' (Fig. 19). m its 'H-NMR spectrum, absorptions of hydrogen in the methyl group of a tert-butyl group 
at 1.34 and 1.38 ppm, hydrogen of the methyl group of propane at 1.65 and 1.68 ppm and a phenyl group 
at 7.04 to 7.34 ppm were observed (Fig. 20). From the results of the determination with DSC (differential 
scanning calonmeter; Perkin-Elmer 2C). it was found that the glass transition point Tg was 146»C The 
photoelasticity constant C was 56 Brewsters (10 12 mVN). From the integrated value of the NMR chart it 
was confirmed that the polymer was a polycarbonate copolymer comprising 1,1'-bis(4-hydroxypheny|W. 
diisopropylbenzene and 2^-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1 . 
r> l The ,.f!y. i ?? 3 used in the •neas"«wnent were an IR spectrometer (IR-810; a product of Nippon BunkO 
Co.) a 'H-NMR device JNM-GX-270 (a product of JEOL. Ltd.) and a DSC [(differential scanning calorimeter 
(Perkin-Elmer 2C)]. The photoelasticity constant was determined with a device made by the present 
inventors. The photoelasticity constant was determined by applying various tensile stresses to test pieces 
(50 mm 10 mm * 1 mm) lengthwise, measuring the double refraction, putting the value in the above- 
mentioned formula (1) and determining the photoelasticity constant from the gradient. The photoelasticity 
constant of 2.2-bis(4-hydroxyphenyl)propane polycarbonate was 82 Brewsters (10 « m J /N). 

Example 20 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube 374 
parts (90 molar %) of 1,1 -bis(4-hydroxyphenyl)-p^iisopropylben2ene and 41 parts (10 molar %) of 2^-bis- 
(^ydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution 
D.chloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 
under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25*C with water during the introduction of gaseous phosgene As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20»C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 29.000. From the fact that the results similar to those obtained in Example 19 were 
obtained by the instrumental analysis conducted in the same manner as in Example 19. the formed polymer 
was identfied with a polycarbonate copolymer comprising 1.1'-bis(4-hydroxyphenyl)-r>diisopropylben2ene 
and 2.2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1 . 



Example 21 



208 parts (50 molar %) of 1.1'-bis(4-hydroxyphenyl)-p-diisopropylben2ene. 204 parts (50 molar %) of 
2^-b.s(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-t 
ttiree-necked flask. After repeating degassing and nhrogen purge five times, the mixture was molten at 
160 C in a silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride 
(carbonation catalyst) in phenol prepared previously was added to the melt in an amount of 10 a molar % 
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based on the total amount of the bisphenoi fed. After aging under stirring at 160°C in a nitrogen 
atmosphere for 30 min f the pressure was reduced to 100 Torr at that temperature and the mixture was 
stirred for 30 min. Further the pressure was reduced to 50 Torr at that temperature and the reaction was 
continued for additional 60 min. The temperature was elevated slowly to 220°C and the reaction was 
5 conducted for 60 min. The amount of phenol distilled until this step was 80 % based on a theoretical 
amount Then the pressure was reduced to 10 Torr at that temperature and the reaction was conducted for 
30 min. The temperature was elevated slowly to 270°C and the reaction was conducted for 30 min. Further 
the pressure was reduced to 5 Torr at that temperature and the reaction was conducted for 30 min. The * 
precondensation was thus completed and a nearly theoretical amount of phenol was distilled until this step. 

w Thereafter the postcondensation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. 
The resulting polymer was taken out and cooled in a nitrogen atmosphere and its solution viscosity was 
determined using dichloromethane as the solvent at 20°C. The viscosity-average molecular weight IvTv 
calculated from the solution viscosity was 25,000. In its IR spectrum, a characteristic absorption of a 
carbonate bond was observed at 1760 to 1800 cm 1 (Fig. 21). In its 1 H-NMR spectrum, absorptions of 

15 hydrogen in the methyl group of a tert-butyl group at 1.34 and 1.38 ppm, hydrogen in the methyl group of 
propane at 1.65 and 1.68 ppm and a phenyl group at 7.02 to 730 ppm were observed (Rg. 22). From the 
results of the determination with DSC, it was found that the glass transition point Tg was 136°C. The 
photoelasticity constant C was 41 Brewsters (10 12 nvVN). From the integrated value of the NMR chart, it 
was confirmed that the polymer was a polycarbonate comprising LV-bisf^hydroxyphenylJ-p-diisopropyl- 

20 benzene and 2 i 2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 1:1. 



Example 22 

25 A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 208 
parts (50 molar %) of 1.1 -bis(4-hydroxyphenyl)-p-diisopropylben2ene and 204 parts (50 molar %) of 2,2- 
bis(4-hydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution. 
Dichloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 
under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas-washing 

30 bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C with water during the introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 

35 washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 28.000. From the fact that the results similar to those obtained in Example 21 were 

40 obtained by the instrumental analysis conducted in the same manner as in Example 21 . the formed polymer 
was identified with a polycarbonate copolymer comprising 1.1 -bis(4-hydroxyphenyl)-p-diisopropylben2ene 
and 2^-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 1:1. 



45 Example 23 

63 parts (15 molar %) of 1,1 -bis(4-hydroxyphenyl)-p-diisopropylbenzene, 347 parts (85 molar %) of 2.2- 
bis(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 three- 
necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 

so silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 
total amount of the bisphenoi fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 

55 min. The temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80 % based on a theoretical amount Then the pressure was 
reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 

17 



0 274 092 



5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the postconden- 
sation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting polymer was 
taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using dich- 

5 loromethane as the solvent at 20°C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 18.000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1710 to 1820 cm ' (Fig. 23). In its 'H-NMR spectrum, absorption of hydrogen in the methyl 
group of a tert-butyl group at 1.34 and 1.38 ppm. hydrogen of the methyl group of propane at 1.65 and 1 68 
ppm and a phenyl group at 7.05 to 7.30 ppm were observed (Fig. 24). From the results of the observation 

w with DSC, it was found that the glass transition point Tg was 126*C. The photoelasticity constant C was 25 
Brewsters (10 « m2/N). From the integrated value of the NMR chart, it was confirmed that the polymer was 
a polycarbonate copolymer comprising 1,1 -bis(4-hydroxyphenyl)-p-diisopropylbenzene and 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 



/5 

Example 24 



A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 63 
parts (15 molar %) of 1.1'-bis(4-hydroxyphenyl)-FKJiisopropybenzene and 347 parts (85 molar %) of 2,2-bis- 

20 (4-hydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution. 
Dichloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 
under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas-washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C with water during the introduction of gaseous phosgene. 

25 As the condensation reaction proceeded, the solution became viscous. Phosgene was introduced 
thereinto until yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion 
of the reaction, the reaction solution was poured into methanol, the mixture was filtered and the filtration 
residue was washed with water. This procedure was repeated. The polycarbonate thus formed in the form 
of a solution in dichbromethane was reprecipitated from methanol to purify the same. 

30 After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight mv calculated from the 
solution viscosity was 23,000. From the fact that the results similar to those obtained in Example 23 were 
obtained by the instrumental analysis conducted in the same manner as in Example 23,the formed polymer 
was identified with a polycarbonate copolymer comprising 1,1 -bis(4-hydroxyphenyl)-p-diisopropylben2ene 

35 and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 



Example 25 

40 374 parts (90 molar %) of 1,1 -bis(4-hydroxyphenyl>-m-diisopropylbenzene, 41 parts (10 molar %) of 
2,2-bi$-(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of dlphenyl carbonate were placed in a 3-1 
three-necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 
160'C in a silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride 
(carbonation catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % 

45 based on the total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen 
atmosphere for 30 min, the pressure was reduced to 100 Torr at that temperature and the mixture was 
stirred for 30 min. Further the pressure was reduced to 50 Torr at that temperature and the reaction was 
continued for additional 30 min. The temperature was elevated slowly to 220 Q C and the reaction was 
conducted for 60 min to distill phenol in an amount of 80 % based on a theoretical amount. Then the 

50 pressure was reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The 
temperature was elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure 
was reduced to 5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation 
was thus completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the 
postcondensation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting 

55 polymer was taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using 
dichloromethane as the solvent at 20 °C. The viscosity-average molecular weight mv calculated from the 
solution viscosity was 25,000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1760 to 1800 cm ' (Fig. 25). In its 'H-NMR spectrum, absorptions of hydrogen in the methyl 
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group of a tert-butyl group at 1.37 ppm, hydrogen in the methyl group of propane at 1.64 ppm and a phenyl 
group at 6.80 to 725 ppm were observed (Fig. 26). From the results of the determination with DSC 
(differential scanning calorimeter; Perkin-Elmer 2C), it was found that the glass transition point Tg was 
103°C. The photoelasticity constant C was 60 Brewsters (10 « m 2 /N). From the integrated value of the 

5 NMR chart, It was confirmed that the polymer was a polycarbonate copolymer comprising 1,1'-bis(4- 
hydroxyphenyl)-m-diisopropylbenzene and 2 I 2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1. 

The devices used in the measurement were an IR spectrometer (IR-810; a product of Nippon Bunkd 
Co.), a 'H-NMR device JNM-GX-270 (a product of JEOL, Ltd.) and a DSC [(differential scanning calorimeter 
(Perkin-Elmer 2C)]. The photoelasticity constant was determined with a device made by the present 

7o inventors. The photoelasticity constant was determined by applying various tensile stresses to test pieces 
(50 mm x 10 mm x 1 mm) lengthwise, measuring the double refraction, putting the value in the above- 
mentioned formula (1) and determining the photoelasticity constant from the gradient The photoelasticity 
constant of 2,2-bis(4-hydroxyphenyl)propane polycarbonate was 82 Brewsters (10 12 m2/N). 

75 

Example 26 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 374 
parts (90 molar %) of 1,1 -bis(4-hydroxyphenyl>m-diisopropylbenzene and 41 parts (10 molar %) of 2,2-bis- 

20 (4-hydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution. 
Dichloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 
under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25°C with water during the introduction of gaseous phosgene. As the 

25 condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

30 After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight *Wv calculated from the 
solution viscosity was 27,500. From the fact that the results similar to those obtained in Example 25 were 
obtained by the instrumental analysis conducted in the same manner as in Example 25, the formed polymer 
was identified with a polycarbonate copolymer comprising 1,1 -bis(4-hydroxyphenyl)-m-diisopropylbenzene 

35 and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 9:1 . 



Example 27 

40 208 parts (50 mofar %) 1,1'-bis(4-hydroxyphenyl)-m-diisopropylbenzene l 204 parts (50 molar %) of 2^- 
bis(4-hydroxy-3-tert-butylphenyl)propane and 264 parts of diphenyl carbonate were placed ina 3-1 three- 
necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 160°C in a 
silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride (carbonation 
catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % based on the 

45 total amount of the bisphenol fed. After aging under stirring at 160°C in a nitrogen atmosphere for 30 min, 
the pressure was reduced to 100 Torr at that temperature and the mixture was stirred for 30 min. Further 
the pressure was reduced to 50 Torr at that temperature and the reaction was continued for additional 60 
min. "me temperature was elevated slowly to 220°C and the reaction was conducted for 60 min. The 
amount of phenol distilled until this step was 80 % based on a theoretical amount Then the pressure was 

so reduced to 10 Torr at that temperature and the reaction was conducted for 30 min. The temperature was 
elevated slowly to 270°C and the reaction was conducted for 30 min. Further the pressure was reduced to 
5 Torr at that temperature and the reaction was conducted for 30 min. The precondensation was thus 
completed and a nearly theoretical amount of phenol was distilled until this step. Thereafter the post- 
condensation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. The resulting 

55 polymer was taken out and cooled in a nitrogen atmosphere and its solution viscosity was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight M v calculated from the 
solution viscosity was 25,000. In its IR spectrum, a characteristic absorption of a carbonate bond was 
observed at 1750 to 1800 cm 1 (Fig. 27). In Hs 'H-NMR spectrum, absorptions of hydrogen in the methyl 



19 



0 274 092 



group of a tort-butyl group at 1.38 ppm. hydrogen in the methyl group of propane at 1.64 and 1.70 ppm and 
a phenyl group at 6.9 to 7.3 ppm were observed (Fig. 28). From the results of the determination with DSC 
it was found that the glass transition point Tg was lire. The photoelasticity constant C was 39 Brewstere 
(10 1 * m2/N). From the integrated value of the NMR chart, it was confirmed that the polymer was a 
5 polycarbonate copolymer comprising 1.1'-bis(4-hydroxyphenyl)-m-diisopropylben2ene and 2,2-bis(4- 
hydroxy-3-tert-butylphenyi)propane in a ratio of 1 :1 . 



Example 28 

70 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 208 
parts (50 molar %) of 1.1'-bis(4-hydroxyphenyl)-m-diisopropylben2ene and 204 parts (50 molar %) of 2 2- 
bis(4-hydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution. 
Dichloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 

is under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas-washing 
bottle, a gas washing bottle containing water and an empty gas washing bottle sequentially. The reaction 
temperature was kept below 25'C with water during the introduction of gaseous phosgene. As the 
condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 

20 the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

After the purification followed by drying, the solution viscosity of the product was determined using 
dichloromethane as the solvent at 20»C. The viscosity-average molecular weight Mv calculated from the 

25 solution viscosity was 31.000. From the fact that the results similar to those obtained in Example 27 were 
obtained by the instrumental analysis conducted in the same manner as in Example 27, the formed polymer 
was identified with a polycarbonate copolymer comprising 1.1'-bis(4-hydroxyphenyl>-m<liisopropylbenzene 
and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 1 :1 . 

30 

Example 29 



63 parts (15 molar %) of 1,1'-bis(4-hydroxyphenyl)-m-diisopropylben2ene, 347 parts (85 molar %) of 
2^bis(4-hydroxy-3-tert-biJtylphenyl)propane and 264 parts of diphenyl carbonate were placed in a 3-1 

35 three-necked flask. After repeating degassing and nitrogen purge five times, the mixture was molten at 
160°C in a silicone bath while nitrogen was introduced thereinto. A solution of potassium borohydride 
(carbonation catalyst) in phenol prepared previously was added to the melt in an amount of 10 3 molar % 
based on the total amount of the bisphenol fed. After aging under stirring at 160*C In a nitrogen 
atmosphere for 30 min. the pressure was reduced to 100 Torr at that temperature and the mixture was 

40 stirred for 30 min. Further the pressure was reduced to 50 Torr at that temperature and the reaction was 
continued for additional 60 min. The temperature was elevated slowly to 220 °C and the reaction was 
conducted for 60 min. The amount of phenol distilled until this step was 80 % based on a theoretical 
amount. Then the pressure was reduced to 10 Torr at that temperature and the reaction was conducted for 
30 min. The temperature was elevated slowly to 270 °C and the reaction was conducted for 30 min. Further 

45 the pressure was reduced to 5 Torr at that temperature and the reaction was conducted for 30 min. The 
precondensation was thus completed and a nearly theoretical amount of phenol was distilled until this step. 
Thereafter the postcondehsation reaction was conducted at that temperature under 0.1 to 0.3 Torr for 2 h. 
The resulting polymer was taken out and cooled In a nitrogen atmosphere and Ms solution viscosity was 
determined using dichloromethane as the solvent at 20°C. The viscosity-average molecular weight mv 

so calculated from the solution viscosity was 26.700. In its IR spectrum, a characteristic absorption of a 
carbonate bond was observed at 1720 to 1820 cm 1 (Fig. 29). In its ^H-NMR spectrum, absorption of 
hydrogen in the methyl group of a tert-butyl group at 1.39 ppm, hydrogen of the methyl group of propane at 
1.64 and 1.70 ppm and a phenyl group at 6.95 to 7.28 were observed (Rg. 30). From the results of the 
observation with DSC. it was found that the glass transition point Tg was 118 P C. The photoelasticity 

55 constant C was 28 Brewsters (10 * m 2/N). From the integrated value of the NMR chart, it was confirmed 
that the polymer was a polycarbonate copolymer comprising 1,1'-bis(4-hydroxyr^enyl)-m-diisopropylben- 
zene and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 
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Example 30 

A three-necked flask was provided with a stirrer, thermometer, gas-inlet tube and gas-outlet tube. 63 
parts (15 molar %) of 1,1 -bis(4-hydroxyphenyl)-m-diisopropylbenzene and 347 parts (85 molar %) of 2,2- 

s bis(4-hydroxy-3-tert-butylphenyl)propane were dissolved in a 10 % aqueous sodium hydroxide solution. 
Dichloromethane was added to the solution thus prepared. Gaseous phosgene was introduced thereinto 
under vigorous stirring. Phosgene was introduced from a bomb into the flask through an empty gas-washing ? 
bottle, a gas washing bottle containing was and an empty gas washing bottled sequentially. The reaction 
temperature was kept below 25 °C with water during the introduction of gaseous phosgene. As the 

10 condensation reaction proceeded, the solution became viscous. Phosgene was introduced thereinto until 
yellow color of phosgene/hydrogen chloride complex no more disappeared. After completion of the reaction, 
the reaction solution was poured into methanol, the mixture was filtered and the filtration residue was 
washed with water. This procedure was repeated. The polycarbonate thus formed in the form of a solution 
in dichloromethane was reprecipitated from methanol to purify the same. 

75 After the purification followed by drying the solution viscosity of the product_was determined using 
dichloromethane as the solvent at 20°C. The viscosity-average molecular weight Mv calculated from the 
solution viscosity was 29.500. From the fact that the results similar to those obtained in Example 29 were 
obtained by the instrumental analysis conducted in the same manner as in Example 29, the formed polymer 
was identified with a polycarbonate copolymer comprising 1,1 -bis(4-hydroxyphenyl)-m-diisopropylbenzene 
20 and 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane in a ratio of 3:17. 

In the below shown examples, the viscosity-average molecular weight was determined with measure- 
ment of an intrinsic viscosity and the below shown formula, corresponding to that of bisphenol-A 
polycarbonate. 

W = 1.11 x 10 4 M 0 * 82 [E. Miller & O. Bayer, U.S.P. 2,999.844 (1961)] which represents the relationship 
25 between the molecular weight M and the intrinsic viscosity fo] of bisphenol-A polycarbonate measured at 
20°C using methylene chloride solution. The photoelasticity constant was obtained by substituting the 
formula (1) above for varied amounts of tensile stress applied in the longitudinal direction of a sample 
measuring 50 x 10 x 1 mm. By the way, the photoelasticity constant of 2.2-bis-(4-hydroxyphenyl)propane 
was C * 82 Brewsters. 10 12 m 2 /N. 

30 

Example 31 

A 3-1 three-necked flask was charged with 145 parts by weight (50 mol%) of 2,2-bis(4-hydroxyphenyI)- 

35 butane. 204 parts by weight (50 mol%) of 2^-bis(4-hydroxy-3-tert-butylphenyl)propane, and 264 parts by 
weight of diphenyl carbonate. Deaeration and purging with a nitrogen gas were each repeated five times. 
Thereafter, the mixture was molten on a silicone bath at 160°C while introducing a nitrogen gas thereinto. 
After the completion of the melting, a solution prepared by dissolving potassium borohydride as a 
carbonation catalyst in phenol (in an amount of 10 3 mol% based on the total amount of the bisphenols 

40 fed) was added to the molten mixture, followed by stirring in a nitrogen atmosphere at 160°C for 30 min. 
The mixture was then stirred at the same temperature under a pressure of 100 Torr for 30 min and then 
allowed to react at the same temperature under a pressure of 50 Torr for 60 min. The reaction mixture was 
gradually heated to 220*0, followed by reaction at that temperature for 60 min. 80% of the theoretical 
amount of phenol to be distilled was distilled away in the reactions up to this stage. Thereafter, the reaction 

45 was allowed to proceed at the same temperature under a reduced pressure of 10 Torr for 40 min. The 
temperature was gradually raised to 270°C, followed by reaction at that temperature for 30 min. Further, the 
reaction was allowed to proceed at the same temperature under a reduced pressure of 5 Torr for 30 min. 
thereby distilling away phenol in an amount substantially corresponding to the theoretical amount of phenol 
to be distilled. Thus, the step of pre-condensation was completed. Subsequently, the condensation was 

50 conducted at the same temperature under a pressure of 0.1 to 0.3 Torr for 2 nr. The resulting polymer as a * 
product was taken out in a nitrogen gas atmosphere and allowed to cool. The solution viscosity of the 
polymer was determined at 20°C using dichloromethane as a solvent. The viscosity-average molecular 
weight ( VTJ of the polymer was calculated based on the value thus obtained and found to be 19.500. * 

55 
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Example 32 



14* l^T 60 ^ 88 ? r?J rovWBd " Hh 3 **' 8 thermometer. • 9as inlet tube, and an exhaust tube. 
145 parte by we.ght of 2.2-b,s(4-hydroxyphenylH-methylpentane and 204 parts by weight of 2 2-bis<t 

were dissolV8d - « *% aqueous soCn of s^I hydro^St 
lEETJE? r 10 T e reSUKin9 S °' Uti0n - A ph0saen9 083 W8S fed into *e solufion with 

Zbblno £2t T" 8 W3S ,9d int ° ** fr0m 3 Cy,inder 80 "W scrubbing bottto. a 

waJ S ? m T2 T ""l 3 " emptV SCn,bbin9 that 0rder - ™- ««*" temperature 

S, " ng 1,18 0f phossene whi,e coo " n 9 the flask with water. As the 

m^TT re !? 0n P . r0C8eded ' the viscosity of the ^"f 0 " was '"teased. After the completion of the 
Snn lLt r !S°T. !L WaS int ° me,ha^0, • 1,16 mixture was filtere * fol '°wed by repetition of 

SZuf a r » r° ,yC f°: ate * U8 0btained Was "Wtated from a dichloromethane soluZ with 
of l^lf rt i PUn J y ; Thereafter> ,he Purified P 0 *"* was sufficion t'y The solution viscosity 
of the polymer wasjhen determined at 20-C using dichloromethane as a solvent The viscosity-average 
modular we lg ht ( M ¥ ) of the pofymer was calculated based on the value thus obtained and found to £ 



Example 33 



4-ml . L ™ flaSk u WaS Ctm ^ wlth 162 by weight (50 mot%) of 2,2-bis(4-hydroxyphenyl)- 
4-methylpentane 204 parte by weight (50 mol%) of 2.2-bis(4-hydroxy-3-tert-buty.phenyl)propane. and 264 

EL*i!T*i T y Carb0nate - Deaerati °" and pursinQ ^ a nitro 9°" gas were each repeated five 
HSJJlT I'' TT W8S m0,ten ° n 8 SiliC ° n8 68,11 81 160 ° C whi,e introducing a nitrogen gas 
fteremto. After the completion of the melting, a solution prepared by dissolving potassium borohydride as a 

f^wT^nff/l'" Ph !l n01 P " ^ am0unt of 10 3 mo,% b8sed on *e total amount of the bisphenols 
fed) was added to the molten m,xture, followed by stirring in a nitrogen atmosphere at 160'C for 30 min 
The mixture was then stirred at the same temperature under a pressure of 100 Torr for 30 min and then 
allowed to react at the same temperature under a pressure of 50 Torr for 60 min. The reaction mixture was 
gradually heated to 220-C. followed by reaction at that temperature for 60 min. 80% of the 
amount of phenol to be distilled was distilled away in the reactions up to this stage. Thereafter, the reaction 
was allowed to proceed at the same temperature under a reduced pressure of 10 Torr for 40 min The 
temperature was gradually raised to 270-C. followed by reaction at that temperature for 30 min. Further, the 
JZT * 81 * e S8me t^Pa"* 1 "* a reduced pressure of 5 Torr for 30 min. 

w ^" 9 ^^ ™ am ° Unt aub * rtta "y corresponding to the theoretical amount of phenol 
to be distilled- Thus, the step of pr<M»ndensation was completed. Subsequently, the condensation was 
conducted at the same temperature under a pressure of 0.1 to 0.3 Torr for 2 nr. The resulting polymer as a 
product was taken out in a nitrogen gas atmosphere and allowed to cool. The solution viscosity of the 

2hw^ a f^ 8 J! ermi ? ed * 2000 USi " 9 dich '°">methane as a solvent The viscosity-average molecular 
weight ( M v ) of the polymer was calculated based on the value thus obtained and found to be 18,000. 

Example 34 

A JUl!t neC, ^ d J? a ? W ^ Pr0Vid6d With 8 88TOr ' a thermometer, a gas inlet tube, and an exhaust tube. 
162 parte by we.ght of 2,2-bis(4-hydroxyphenylM-methylpentane and 204 parts by weight of 2^-Ws(4- 
hydroxy-3-tert-butylphenyl)propane were dissolved in dichloromethane. A 10 wt% aqueous solution of 
Sfll I ok 38 added * reSUHIn9 S ° Mon - A phosaene a8S W8S fed into the solution with 
?£2L ^ S ? e " e W3S ** int ° fl8Sk from 8 cylinder throu 9 h 80 em Pty scrubbing bottle, a 
scrubbing boffle contamng water and an empty scrubbing bottle in that order. The reaction temperature 
was kept at 25 C or below during the supply of phosgene while cooling the flask with water. As the 
condensation reacton proceeded, the viscosity of the solution was increased. Phosgene was further 
supplied until a yellow color derived from a phosgene-hydrogen chloride complex disappeared. After the 

^ P 1k ^ZJ***? 1 ' th6 reaCti0n mixture was P 0 "^ into ™thanol. The mixture was filtered, 
followed by repeWon of washing with water. Polycarbonate thus obtained was reprecipitated from a 
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dichloromethane solution with methanol to allow it to purify. Thereafter, the purified polymer was sufficiently 
dried. The solution viscosity of the polymer was jhen determined at 20°C using dichloromethane as a 
solvent. Jhe viscosity-average molecular weight ( M v ) of the polymer was calculated based on the value 
thus obtained and found to be 19.800. 

5 

Example 35 

A 3-1 three-necked flask was charged with 179 parts by weight (50 mol%) of 2,2-bis(4-hydroxyphenyl)- 

w octane, 204 parts by weight (50 mol%) of 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane. and 264 parts by 
weight of diphenyl carbonate. Eteaeration and purging with a nitrogen gas were each repeated five times. 
Thereafter, the mixture was molten on a silicone bath at 160°C while introducing a nitrogen gas thereinto. 
After the completion of the melting, a solution prepared by dissolving potassium borohydride as a 
carbonation catalyst in phenol (in an amount of 10 3 m0 | % fosed on the total amount of the bisphenols 

75 fed) was added to the molten mixture, followed by stirring in a nitrogen atmosphere at 160°C for 30 min. 
The mixture was then stirred at the same temperature under a pressure of 100 Torr for 30 min and then 
allowed to react at the same temperature under a pressure of 50 Torr for 60 min. The reaction mixture was 
gradually heated to 220°C, followed by reaction at that temperature for 60 min. 80% of the theoretical 
amount of phenol to be distilled was distilled away in the reactions up to this stage. Thereafter, the reaction 

20 was allowed to proceed at the same temperature under a reduced pressure of 10 Torr for 40 min. The 
temperature was gradually raised to 270°C, followed by reaction at that temperature for 30 min. Further, the 
reaction was allowed to proceed at the same temperature under a reduced pressure of 5 Torr for 30 min, 
thereby distilling away phenol in an amount substantially corresponding to the theoretical amount of phenol 
to be distilled. Thus, the step of pre-condensation was completed. Subsequently, the condensation was 

25 conducted at the same temperature under a pressure of 0.1 to 0.3 Torr for 2 hr. The resulting polymer as a 
product was taken out in a nitrogen gas atmosphere and allowed to cool. The solution viscosity of the 
polymer was determined at 20 P C using dichloromethane as a solvent The viscosity-average molecular 
weight ( m v ) of the polymer was calculated based on the value thus obtained and found to be 18,000. 

30 

Example 36 

A three-necked flask was provided with a stirrer, a thermometer, a gas inlet tube, and an exhaust tube. 
179 parts by weight of 2.2-bis(4-hydroxyphenyl)octane and 204 parts by weight of 2,2-bis(4-hydroxy-3-tert- 

35 butylphenyl)propane were dissolved in dichloromethane. A 10 wt% aqueous solution of sodium hydroxide 
was added to the resulting solution. A phosgene gas was fed into the solution with vigorous stirring. 
Phosgene was fed into the flask from a cylinder through an empty scrubbing bottle, a scrubbing bottle 
containing water and an empty scrubbing bottle in that order. The reaction temperature was kept at 25 °C or 
below during the supply of phosgene while cooling the flask with water. As the condensation reaction 

ao proceeded, the viscosity of the solution was increased. Phosgene was further supplied until a yellow color 
derived from a phosgene-hydrogen chloride complex disappeared. After the completion of the reaction, the 
reaction mixture was poured into methanol. The mixture was filtered, followed by repetition of washing with 
water. Polycarbonate thus obtained was reprecipitated from a dichloromethane solution with methanol to 
allow it to purify. Thereafter, the purified polymer was sufficiently dried. The solution viscosity of the 

45 polymer was then determined at 20° C using dichloromethane as a solvent The viscosity-average molecular 
weight ( "Mv) of the polymer was calculated based on the value thus obtained and found to be 19,000. 



(Evaluation of recording characteristics) 

50 

The polycarbonate copolymers as prepared above were each provided with a recording film, followed 
by evaluation of optical recording characteristics. Specifically, the polycarbonate copolymers as described 
in Examples 31, 32, 33, 34, 35 and 36 were molded into disk-shaped substrates each having, a diameter of 
130 mm and a thickness of 1.2 mm with an injection press (Dynamelter; a product of Meiki Co., Ltd.). A 
55 1.000 A-thick optical magnetic film was formed on the substrates thus obtained with an alloy target 
composed of TbasiFew^Co^fatomic %) in a sputtering device (RF sputtering device; a product of Ulvac 
Corporation). On the recording film was formed a 1,000 A-thick protective film composed of inorganic glass 
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lini ^ese Patent Laid-Open No. 177449/1985 which was filed by the applicant of the 

present app icabon using the same sputtering device as that described above. The perfomiance of the 
resu t»ng optical magnebc recording disks were evaluated in terms of CN ratio. BER. and change in CN rZ 
at a temperature of 60*C and an RH of 90%. The results are shown in Table 1 



Table 1 
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(1) CN ratio: determined under the following conditions: writing power, 7 mW (milliwatt): readino 
power, 1mW; frequency of carrier, 1 MHz; resolution band width, 30 kHz 

k«nt f*?^* ° N , SoT °' l ° Wering CN 30 days initia « 0 " of oxposure to an atmosphere 
kept at a temperature of 60'C and an RH of 90% relative to initial CN ratio. 

< 3 > Com f • ^- 30 °Ptical magnetic disk prepared in the same manner as mentioned above, except 
that a conventional poly carbonate substrate (AD-5503: a product of Teljin Chemicals Ltd.) was used As 
tan be seen from Table 1, the polycarbonate copolymer according to the present invention has a 
remarkably improved CN ratio by virtue of the lowering in birefringence and is also excellent in durability 



Example 37 



45 



50 



55 



. three-necked flask was charged with 161 parts by weight (50 mol%) of 1.1-bis(4*ydroxyphenyl)- 
cyclohexane 204 parts by weight (50 mol%) of 2^bis(4Hiydroxy-3Hertbutylphenyl)propane. and 264 parte 
by weight of diphenyl carbonate. Deaeration and purging with a nitrogen gas were each repeated five times. 
Thereafter, the m.xture was molten on a silicone bath at 160-C while introducing a nitrogen gas thereinto 
After the completion of the melting, a solution prepared by dissolving potassium borohydride as a 
ca*onat,on catalyst in phenol (in an amount of 10 3 m0 l% based on the total amount of the bisphenols 
fed) was added to the molten mixture, followed by stirring in a nitrogen atmosphere at 160°C for 30 min 
The mixture was then stirred at the same temperature under a pressure of 100 Torr for 30 min and then 

™£r5. JT.!l at th !„ Sa T t9mp8rature under a P"**""* of 50 Torr for 60 min. The reaction mixture was 
gradua ly heated to 220 'C. followed by reaction at that temperature for 60 min. 80% of the theoretical 
amount of phenol to be distilled was distilled away in the reactions up to this stage. Thereafter, the reaction 
was allowed to proceed at the same temperature under a reduced pressure of 10 Torr for 30 min. The 
temperature was gradually raised to 270-C. followed by reaction at that temperature for 30 min. Further, the 
ZT 1 ™ 10 pr0C6e(S atthesame temperature under a reduced pressure of 5 Torr for 30 min 
r^ HiSi n9 Tr ay ^ h8n01 in m amount substantially corresponding to the theoretical amount of phenol 
to De distilled. Thus, the step of pre-condensation was completed. Subsequently, the condensation was 
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conducted at the same temperature under a pressure of 0.1 to 0.3 Torr for 2 hr. The resulting polymer as a 
product was taken out in a nitrogen gas atmosphere and allowed to cool. The solution viscosity of the 
polymer jwas determined at 20 Q C using dichloromethane as a solvent The viscosity-average molecular 
weight ( M v ) of the polymer was calculated based on the value thus obtained and found to be 20,800. 

5 

Example 38 

A three-necked flask was provided with a stirrer, a thermometer, a gas inlet tube, and an exhaust tube. 

70 161 parts by weight of 1.1-bis(4-hydroxyphenyl)cyclohexane and 204 parts by weight of 2.2-bis(4-hydroxy- 
3-tertbutylphenyl)propane were dissolved in 10 wt.% aqueous solution of sodium hydroxide. Dich- 
loromethane was added to the resulting solution. A phosgene gas was fed into the solution with vigorous 
stirring. Phosgene was fed into the flask from a cylinder through an empty scrubbing bottle, a scrubbing 
bottle containing water and an empty scrubbing bottle in that order. The reaction temperature was kept at 

75 25°C or below during the supply of phosgene while cooling the flask with water. As the condensation 
reaction proceeded, the viscosity of the solution was increased After the completion of the reaction, the 
reaction mixture was poured into methanol. The mixture was filtered, followed by repetition of washing with 
water. Polycarbonate thus obtained was reprecipitated from a dichloromethane solution with methanol to 
allow it to purify. Thereafter, the purified polymer was sufficiently dried. The solution viscosity of the 

20 polymer was then determined at 20°C using dischloromethane as a solvent. The viscosity-average 
molecular weight { W v > of the polymer was calculated based on the value thus obtained and found to be 
22,000. 



25 Example 39 

A 3-1 three-necked flask was charged with 102 parts by weight (30 mol%) of 2,2-bis(3.5-dimethyl-4- 
hydroxyphenyl)propane, 288 parts by weight (70 mol%) of 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane, 
and 264 parts by weight of diphenyl carbonate. Deaeration and purging with a nitrogen gas were each 

30 repeated five times. Thereafter, the mixture was molten on a silicone bath at 160°C while introducing a 
nitrogen gas thereinto. After the completion of the melting, a solution prepared by dissolving potassium 
borohydride as a carbonation catalyst in phenol (in an amount of 10 3 mol% based on the total amount of 
the bisphenols fed) was added to the molten mixture, followed by stirring in a nitrogen atmosphere at 
160°C for 30 min. The mixture was then stirred at the same temperature under a pressure of 100 Torr for 

35 30 min and then allowed to react at the same temperature under a pressure of 50 Torr for 60 min. The 
reaction mixture was gradually heated to 220°C, followed by reaction at that temperature for 60 min. 80% 
of the theoretical amount of phenol to be distilled was distilled away in the reactions up to this stage. 
Thereafter, the reaction was allowed to proceed at the same temperature under a reduced pressure of 10 
Torr for 60 min. The temperature was gradually raised to 270°C, followed by reaction at that temperature 

40 for 40 min. Further, the reaction was allowed to proceed at the same temperature under a reduced pressure 
of 5 Torr for 30 min. thereby distilling away phenol in an amount substantially corresponding to the 
theoretical amount of phenol to be distilled. Thus, the step of pre-condensation was completed. Subse- 
quently, the condensation was conducted at the same temperature under a pressure of 0.1 to 0.3 Torr for 2 
hr. The resulting polymer as a product was taken out in a nitrogen gas atmosphere and allowed to cool. The 

45 solution viscosity of the polymer was determined at 20°C using dichloromethane as a solvent The 
viscosity-average molecular weight < M v ) of the polymer was calculated based on the value thus obtained 
and found to be 16,000. 



so Example 40 

A three-necked flask was provided with a stirrer, a thermometer, a gas inlet tube, and an exhaust tube. 
102 parts by weight of 2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane and 286 parts by weight of 2,2-bis(4- 
hydroxy-3-tert-butylphenyl)propane were dissolved in 10 wt.% aqueous solution of sodium hydroxide. 
55 Dichloromethane was added to the resulting solution. A phosgene gas was fed into the solution with 
vigorous stirring.. Phosgene was fed into the flask from a cylinder through an empty scrubbing bottle, a 
scrubbing bottle containing water and an empty scrubbing bottle in that order. The reaction temperature 
was kept at 25°C or below during the supply of phosgene while cooling the flask with water. As the 

25 



0 274 092 



condensation reaction proceeded, the viscosity of the solution was increased. After the completion of the 
reaction, the reaction mixture was poured into methanol. The mixture was filtered, followed by repetition of 
washing with water. Polycarbonate thus obtained was reprecipitated from a dichloromethane solution with 
methanol to allow it to purify. Thereafter, the purified polymer was sufficiently dried. The solution viscosity 
of the polymer wasjhen determined at 20'C using dichloromethane as a solvent. The viscosity-average 
molecular weight ( M v ) of the polymer was calculated based on the value thus obtained and found to be 
19,000. 

The copolymers obtained in Examples 37 to 40 were examined in the same way as shown in Example 
31 . Results are shown in Table 2. 
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Claims 



1. An aromatic polycarbonate copolymer composed of 1 to 99 mole percent of the unit of 2 2-bis(4- 
hydroxy-3-tertiary.butyl-phenyl)propane, 99 to 1 mole percent of the unit of a comonomer selected torn the 
group consisting of 

(1) 2,2-bis(4-hydroxyphenyl)propane, 

(2) 4,4'-dihydroxy-2,2,2-triphenylethane. 

(3) 2.2-bis(4-hydroxy-3-methylphenyl)-propane, 

(4) 1 .1 -bis(4-hydroxyphenyl)-p-diisopropylbenzene, 

(5) 1 ,1 -bis(4-hydroxyphenyl)-m-diisopropyhbereene, 

(6) 2.2-bis(4-hydroxyphenyl)butane, 

(7) 2.2-bis(4-hydroxyphenyl)-4-methylpentane > 

(8) 2,2-bis(4-hydroxyphenyl)octane. 

(9) 1.1-bis(4-hydroxyphenyl)cyclohexane and 

(10) 2.2-Ws(3.5-dimemyl-4-hydroxyphenyl)propane and a carbonate group located between the two 



units. 



of (it (2) C ^ ) (^ZT(^ imed C ' aim 1- Wh ' Ch Sa ' d comonomer is se,ecte d fr om *e group consisting 
3^ A copolymer as claimed in Claim 1, which is composed of 5 to 95 mole percent of the unit of 2.2-bis- 
^hydroxy-3-tertiary-butyl-phenyl)propane, 95 to 5 mole percent of the unit of a comonomer selected from 
the group consisting of (1), (2). (4), (5) and (9) and a carbonate group located between the two units. 

4. A copolymer as claimed in Claim 1, which is composed of 3 to 97 mole percent of the unit of 2.2-bJs- 
(4-hydroxy-3-tertiary-butyl-phenyl)propane, 97 to 3 mole percent of the unit of a comonomer selected from 
the group consisting of (6), (7). (8) and (10) and a carbonate group located between the two units 

5. A copolymer as claimed in Claim 1. which has a viscosity-average molecular weight of 10.000 to 
1 00 » 000. 

6. An optical disk which comprises a substrate of the copolymer as defined In any of Claims 1 to 5 and 
a recording layer coated thereon. 

7. An optical disk as claimed in Claim 6. in which the copolymer has a viscosity-average molecular 
weight of 13.000 to 50.000. 
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Fig. 7 
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